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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a semiconductor 
device of flip chip structure which is thin, small-sized 
and capable of large power operation, by connecting a 
rear electrode through which a main current of a power 
transistor pellet flows with a wiring board, by using a 
thermoelectric connection member of low resistance 
which is free from self heat generation and excellent in 
thermal conduction. 

SOLUTION; Bump electrodes 3 and a rear electrode la 
are formed on both surfaces of a semiconductor pellet 1 . 
Fine pad electrodes 7 and a large diameter pad electrode 
1 5 to which a main current is supplied are formed on a 
wiring board 4. In this device, the bump electrodes 3 and 
the fine pad electrodes 7 are overlapped and made to 
face each other. Overlapping parts of the respective 
electrodes are electrically connected. The rear electrode 
1 a and the large diameter pad electrode 1 5 are 
connected with a thermoelectric connection member 1 6 
having thermally and electrically excellent conductivity, 

via adhesive materials 1 7, 1 8 having thermally and electrically excellent conductivity. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the semiconductor device equipped 
with the semi-conductor pellet which carries out high current actuation about the semiconductor 
device of flip chip structure. 
[0002] 

[Description of the Prior Art] Electronic-circuitry equipment carried out high density assembly of 
the small electronic parts to the wiring substrate, and has realized miniaturization of equipment, 
and high efficiency and high-performance-izing. An example of these small electronic parts is 
explained fromdrawing 6 . In drawing, 1 is a semi-conductor pellet and forms many bump 
electrodes 3 in one principal plane of the semi-conductor substrate 2 in which many 
semiconductor devices (not shown) were formed inside. 4 is a wiring substrate, forms the electric 
conduction pattern 6 in the insulating substrate 5 which consists of insulating members, such as 
resin and ceramics, and forms the pad electrode 7 in the bump electrode 3 of the semi-conductor 
pellet 1, and the part which counters with a part of this electric conduction pattern 6. Opposite 
arrangement is carried out so that the bump electrode 3 and the pad electrode 7 may carry out the 
polymerization of this semi-conductor pellet 1 and the wiring substrate 4, and each electrodes 3 
and 7 are electrically connected by thermocompression bonding or melting connection. 8 shows 
the resin for adhesion which connects mechanically the semi-conductor pellet 1 and the wiring 
substrate 4, and protects the circuit pattern (not shown) of semi-conductor pellet 1 front face 
from external corrosive gas. This seed semiconductor device can realize small and thin electronic 
parts by using that by which high density accumulation was carried out as a semi-conductor 
pellet 1. Moreover, this seed semiconductor device can also constitute electronic-circuitry 
equipment from a unit of the wiring substrate 4 by mounting circumference electronic parts, such 
as memory and an input/output interface, on the field outside drawing of the wiring substrate 4, 
using a microprocessor as a semi-conductor pellet 1. By the way, the semi-conductor pellet 1 can 
centralize the bump electrode 3 on one principal plane like the example of illustration in the 
thing for small signals. On the other hand, with the semi-conductor pellet which deals with a high 
current, since the polymerization section of an electrode section or an electrode will be damaged 
if a high current concentrates on a minute bump electrode, parallel connection of two or more 
bump electrodes is carried out, a current is distributed, and current capacity is increased. 
Moreover, it is necessary including a transistor, FET, etc. for power to connect the principal 
current electrode of other fields (rear face) to the electric conduction pattern of a wiring substrate 
with the principal current electrode by the side of a bump electrode, respectively with the semi- 
conductor pellet in which the electrode with which principal current flows was formed to both 
sides. Therefore, although it is possible to carry out wirebonding of a rear-face electrode and the 
wiring substrate, the thickness of a semiconductor device becomes thick by the height of the 
standup part of a wire, and the connection with a wire is contrary to the purpose of a 
miniaturization and thin-shape-izing. As what solves such a problem, as shown in the Patent 
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Publication Heisei No. 503579 [ seven to ] official report at drawing 7 , contact the semi- 
conductor pellet 1 in the spatter metal film 9, make the center section of the electric conduction 
side contact rear-face electrode la of the semi-conductor pellet 1, the periphery section is made 
to contact the electric conduction pattern 10 on the wiring substrate 4, and the semiconductor 
device of structure which connected each contact side electrically is indicated. Moreover, the 
semiconductor device of the structure which formed the conductive layer 12 in one [ which has 
rectangle hole 11a] field of an insulating substrate 1 1 as shown in the United States patent No. 
5,586,010 specification at drawing 8 , fabricated this conductive layer 12 in the rectangle hole 
11 a part in the shape of [ with a flat center section ] a dome, fixed the thick supporter material 13 
to this dome-like shaping section 12a, and fixed the semi-conductor pellet 14 to this supporter 
material 13 further is indicated. The above-mentioned drawing 7 semiconductor device connects 
electrically rear-face electrode la of the semi-conductor pellet 1 to the wiring substrate 4, and 
although the drawing 8 semiconductor device is not the semi-conductor pellet which has a bump 
electrode, it transmits the heat which the semi-conductor pellet 14 generates to the supporter 
material 13 and a conductive layer 12, transmits it to an insulating substrate 1 1 from a conductive 
layer 12 further, and cools the semi-conductor pellet 14. Each of these can connect the rear-face 
electrode of the semi-conductor pellets 1 and 14 to the wiring substrates 4 and 1 1, and is suitable 
for a thin semiconductor device. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since connection between the rear-face 
electrode of a semi-conductor pellet and a wiring substrate was made with the electric conduction 
film with very small heat and passage cross section of a current, tiie amount of heat conduction 
was small, heat dissipation nature was substantially determined by the supporter material 13, and 
each semiconductor device shown in drawing 7 and drawing 8 had the problem that the operating 
current of a semiconductor device was restricted by the allowable current of the electric 
conduction film. That is, the electric resistance of the electric conduction film which carried out 
the temperature rise from the room temperature condition and which was thermally stuck with 
this semi-conductor pellet when the semi-conductor pellet carried out initiation of operation also 
increases with a temperature rise. When an electric conduction film ingredient is copper, since 
become 2.28 ohm-m at 100 degrees C to the electric resistance being 1.72 ohm-m at 20 degrees 
C, and increase 33%, self-calorific value also increases, it becomes higher than ambient 
temperature, the inflow of the heat from a semi-conductor pellet is prevented and tiiermal and 
electric resistance increases, the current from a semi-conductor pellet falls, and an output 
declines. Therefore, though it was hard to apply the semi-conductor of the structure shown in 
drawing 7 and drawing 8 to semiconductor devices for drive control, such as a motor which 
operates continuously, and it was applied by the high current, cooling means, such as Blois, were 
required and the miniaturization of the whole equipment was difficult. 
[0004] 

[Means for Solving the Problem] This invention the semi-conductor pellet which was proposed 
for the purpose of solution of the above-mentioned technical problem, formed the bump 
electrode in one field and formed the rear-face electrode in other fields, respectively While 
carrying out the polymerization of a bump electrode and the minute pad electrode to the wiring 
substrate which formed the minute pad electrode and the path size pad electrode, respectively, 
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making it counter and connecting the polymerization section of each electrode to it electrically 
The semiconductor device characterized by connecting with the thermoelectricity connection 
member which has good conductivity thermally and electrically through the binder which has 
good conductivity for the rear-face electrode and the path size pad inter-electrode which were 
formed in other fields of a semi-conductor pellet therm^ly and electrically is offered. 
[0005] 

[Embodiment of the Invention] Although characterized by connecting the semiconductor device 
by this invention to the thermoelectticity connection member which has good conductivity 
thermally and electiically tiirough the rear-face electix)de of a semi-conductor pellet, and the 
binder which has good conductivity for path size pad inter-electi-ode thermally and electiically By 
preparing the 1st projection which regulates tiie thickness of a binder into the part connected with 
the semi-conductor pellet of a thermoelectricity connection member the temperature rise by the 
repeat of the on-off contirol action of a semi-conductor pellet, and a fall ~ consequentiy ~ ** ~ 
the thermal expansion to carry out and the sti-ess produced between the semi-conductor pellet by 
contitiction and a binder can be made to ease Moreover, the hole or slot which misses an 
excessive binder into the part connected with the semi-conductor pellet of a thermoelectricity 
connection member can also be formed. An excessive binder can prevent carrying out breadth 
adhesion into non-wanted parts, such as a side attachment wall of a semi-conductor pellet, by 
this, and dispersion in the thickness of a binder can be suppressed. Moreover, by constituting a 
thennoelectiicity connection member from a metal plate which the closing-in section and the 
thick section were made to adjoin, making other principal planes of a semi-conductor pellet, and 
tiie thick section counter with the path size pad electi-ode of a wiring substi-ate, respectively, and 
connecting tiie closing-in section electiically through a binder, heat dissipation nature is good and 
can realize the good semiconductor device of assembly nature. In tiiis case, irregularity can be 
formed in the external surface of a thermoelectticity connection member, surface area can be 
increased, and the heat dissipation effectiveness can be raised. Altiiough the ingredient which has 
good conductivity thermally [ a thennoelectiicity connection member ] and electiically is used, 
good copper or aluminum is specifically suitable also for workability, and the part in contact witii 
a binder is formed in a wettability good field to a binder. When a tiiermoelectricity connection 
member is connected to the live part of a semi-conductor pellet, it is desirable to carry out pre- 
insulation of the part except the contact section witii Uie binder of a thermoelectiicity connection 
member beforehand. 
[0006] 

[Example] The example of this invention is explained from drawing 1 below. In drawing, the 
explanation which gives the same sign to the same object as drawing 6 , and overiaps is omitted. 
The point that the semiconductor device by this invention is different from the drawing 6 
semiconductor device is explained. Namely, the bump electiode 3 is formed in one field, and, as 
for the semi-conductor pellet 1, rear-face electi-ode la to which principal current flows is formed 
in other fields. The bump electrode 3 and the **** pad electi-ode 7 of the almost same magnitude 
are formed in the bump electi-ode 3 formed in the semi-conductor pellet 1 on an insulating 
substi^te 5, and the location which counters, and the wiring substi-ate 4 forms tfie sufficiently big 
path size pad electt^ode 15 in a way in it as compared with tiie pad electix)de 7 outside tiie 
formation field of tfiis pad electi-ode 3. 16 is making tiie flat-surface sections 16b and 16c which 
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are the thermoelectricity connection members which bent pars intermedia and prepared the level 
difference so that the both ends may become parallel about metal plates, such as copper which 
has good conductivity thermally and electrically, and adjoin each other by level difference partial 
16a counter rear-face electrode la of the semi-conductor pellet 1, and the path size pad electrode 
15, respectively. The height of the thickness of the semi-conductor pellet 1, the bump electrode 3, 
and the pad electrodes 7 and 15, the thickness of binders 17 and 18, etc. are taken into 
consideration, and level difference section 16a is set up. 17 and 18 are binders which have good 
conductivity thermally and electrically, such as solder and conductive paste, respectively, and 
connect the thermoelectricity connection member 16 to rear-face electrode la of the semi- 
conductor pellet 1, and the path size pad electrode 15, respectively. Corresponding to rear-face 
electrode la, principal current is supplied for two or more pad electrodes, and this semiconductor 
device enables high current actuation of the semi-conductor pellet 1 . by making the 
thermoelectricity connection member 16 into 100 micrometers in thickness, and making width 
into the almost same width as die length of one side of the semi-conductor pellet 1, for example, 
15mm, that there should just be 1/3 more than thickness of the semi-conductor pellet 1, as 
compared with only about 30 micrometers of thickness of the electric conduction film not being 
made at the maximum with the equipment shown in drawing 7 and drawing 8 , the thermal and 
electric passage cross section is boiled markedly, and can be enlarged. In the drawing 1 example, 
carried out embossing of the part for jointing of the thermoelectricity connection member 16, 
about 30 micrometers was made to project, and die length of one side of 16d of this lobe is set to 
about 90% of die length of one side of the semi-conductor pellet 1 . Thereby, the binder 17 of the 
surplus protruded from 16d of lobes stops at the periphery of 16d of lobes, and is not protraded 
from the semi-conductor pellet 1, but can prevent the outflow of a up to [ the wiring substrate 4 ]. 
Moreover, in the drawing 1 example, although 16d of lobes of the thermoelectricity connection 
member 16 was set as the almost same area as rear-face electrode la of the semi-conductor pellet 
1, as shown in drawing 2 R> 2, as compared with the area of the semi-conductor pellet 1, 
sufficiently small minute projection 16e can also be formed. This minute projection 16e was set 
as height of about 50-100 micrometers for the diameter of about Inmi, and that lower limit ran 
through the binder 17, and is in contact with rear-face electrode la of a semi-conductor pellet. By 
repeating on-off control action, the semi-conductor pellet 1 controls that ease the stress which is 
applied to a temperature rise, and is applied to the junction interface of the semi-conductor pellet 
1, a binder 17, and the thermoelectricity connection member 16 from which coefficient of 
thermal expansion differs, respectively by regulating the thickness of a binder 17 in the above- 
mentioned range by minute projection 16e although a temperature fall is carried out, and a crack 
occurs in a junction interface, and can realize the possible semiconductor device of long duration 
actuation. Drawing 3 shows other examples of this invention. In this example, 16f of holes which 
miss a part for the surplus of a binder 17 to the thermoelectricity connection member 16 is 
penetrated. Thereby, the binder of the center of a field with ** is held in 16f of spill ports among 
binders 17, and the flash of a binder 17 can be prevented effectively. The slot as for which not 
only a through hole but both ends carried out opening to the side attachment wall is sufficient as 
16f of this spill port. Drawing 4 shows other examples of this invention. Although drawing 1 
thru/or the drawing 3 example were crooked in the metal plate and the thermoelectricity 
connection structure 16 was formed, in this example, closing-in section 19a is formed in the pars 
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intennedia of a thick metal plate thru/or the 1 side with means, such as cutting, roll processing, 
and press working of sheet metal, and the thermoelectricity connection member 19 which thick 
section 19b was made to adjoin so that a top face may become flat-tapped at this closing-in 
section 19a is used, in this example , since the heat generated with the semi-conductor pellet 1 be 
transmit to thick section 19b in the part which adjoin the semi-conductor pellet 1 from closing in 
section 19a , even if it compare with the drawing 1 example , a heat transfer path can be shorten 
on a part for the die length of level difference section 16a , and a real target , and moreover , 
since a cross-sectional area be large , thick section 19b can do thermal resistance and electric 
resistance small , and can realize the semiconductor device in which large power actuation be 
possible with flip chip structure . Each effectiveness which it has can be done so by applying the 
minute projection (16e) and spill port (16f) which were explained by drawing 2 and drawing 3 to 
this example. Moreover, as shown in drawing 5 , much slot 19c can be formed in the top face of 
the thermoelectricity connection member 19, surface area can be increased, and heat dissipation 
nature can also be raised. In the example of each above, although copper was shown as a concrete 
ingredient of the thermoelectricity connection members 16 and 19, although electric resistance 
becomes a little high, it can also use aluminum with good workability by the light weight. In this 
case, what is necessary is just to form the layer of adhesive good metals, such as copper 
metallurgy, silver, solder, and silver solder, or an alloy in the part to which binders 17 and 18 are 
connected with means, such as vacuum evaporation© and thermal-spraying plating. Moreover, 
when it connects with a high potential part, and the thermoelectricity connection members 16 and 
19 are used, and touch and there is fear of electrification, pre-insulation of the external surface of 
these thermoelectricity connection members 16 and 19 can also be carried out. In this case, what 
is necessary is to form a resin layer all over the thermoelectricity connection members 16 and 19 
with means, such as electrostatic spray painting, to carry out aperture dawn to the part to which 
binders 17 and 18 are connected by sandblasting or cutting at a resin layer, and just to expose the 
base of a thermoelectricity connection member. Moreover, an adhesive good layer may be 
formed in this aperture dawn part thermally and electrically by vacuum evaporation©, thermal- 
spraying plating, etc. Moreover, although the example of drawing 1 thru/or drawing 4 showed the 
structure where the thermoelectricity connection members 16 and 19 were made to extend in the 
1 side from the rear face of the semi-conductor pellet 1, a periphery may be made to extend in the 
location surrounding the semi-conductor pellet 1 ranging over the semi-conductor pellet 1. 
[0007] 

[Effect of the Invention] Since there is no self-generation of heat at low resistance and the rear- 
face electrode and wiring substrate with which the principal current of the semi-conductor pellet 
for power flows were connected in the thermally conductive good thermoelectricity connection 
member according to this invention as mentioned above, the semiconductor device of the flip 
chip structure in which large power actuation is it is thin and small and possible is realizable. 
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